A lthough the outcome of fractures of the distal radius is traditionally assessed using objective clinical variables such as grip strength and range of movement of the wrist, the extent to which they reflect function and outcomes of importance for the patient is uncertain. This may cause considerable inconsistencies in the assessment of outcome using current scoring systems. We prospectively studied 31 patients recovering from unstable fractures of the distal radius in order to investigate the association between objective variables and the level of post-traumatic disability of the wrist as measured by the patient-rated wrist evaluation (PRWE) score.
The clinical outcome after treatment of fractures of the distal radius is traditionally based on assessments which include objective clinical variables such as grip strength and range of movement of the wrist. [1] [2] [3] A shortcoming of such variables is that they may not reflect outcomes which are important to the patient and therefore do not necessarily correlate with the level of function. 4 Furthermore, these assessments 2 have not been validated with regard to the function of the wrist. Thus their use may be associated with considerable inconsistencies when assessing disability. 5 Patient-rating scales have been developed in recent years which are believed to provide a more comprehensive assessment of the outcome compared with traditional objective clinical variables. 4, 6 These have been shown to be highly sensitive in detecting variations in the outcome and should be used as they reflect important aspects of physical performance. 4 The recent development of reliable and valid tools for patient-rated assessment of function of the wrist offers the opportunity to study the association between specific clinical variables and the level of disability. This will assist in the assessment of methods of treatment and the evaluation of current and future scoring systems for clinical outcome. Our aim was to investigate the association between objective variables of clinical outcome and the level of patient-rated disability in a group of patients recovering from fractures of the distal radius.
Patients and Methods
Between January 2000 and June 2001 we prospectively assessed 35 unstable (AO classification types 23-A2 (6), -A3 (8), -C1(2) and -C2 (19)) fractures of the distal radius in 35 consecutive patients who had been treated by closed reduction under general anaesthesia and percutaneous fixation with Kirschner (K-) wires followed by immobilisation in a cast. The wires were removed at four weeks and mobilisation began after removal of the cast at six weeks in all patients. Assessment was carried out at six weeks and three, six, 12 and 24 months after injury. Thirty-one patients, 19 women and 12 men, were available for assessment. Their mean age was 46.1 years (18 to 77). Complications included pin-site infection in seven which settled after local care and/or oral antibiotics, numbness over the distribution of the superficial radial nerve in six which resolved in all except one, and mild reflex sympathetic dystrophy in two which disappeared after aggressive hand physiotherapy. We did not exclude any of these patients from our study.
The variables of clinical outcome considered were the range of forearm rotation (pronation/supination arc), the wrist flexion/extension arc measured by a goniometer and the grip strength determined by the Jamar Grip dynamometer (Therapeutic Equipment Corporation, Clinton, New Jersey) after removal of the plaster cast. Both wrists were assessed and the results were expressed as the ratio of the affected to normal side. The grip strength ratio was adjusted using the value 1.07 as the effect of hand dominance. 7 The patient-rated wrist evaluation (PRWE) score 8 (Table I) was completed during each assessment. A PRWE function score of 0 indicates normal wrist function and a score of 150 complete disability. A full explanation regarding the scope of this scoring system was given to the patient before completion of the questionnaire with particular reference to the point that if an activity included in the questionnaire had not been performed up to that point an estimation by the patient of the amount of difficulty expected should be made. Statistical analysis. Multiple regression was used to identify prognostic factors for PRWE scores six weeks after injury. A risk score was formulated by fitting a multiple regression model containing the known risk factors. Four variables, namely the age of the patient, gender, the presence of a high-energy injury and of an intra-articular fracture of the radiocarpal or distal radio-ulnar joints which could affect the outcome and thus the PRWE score, were controlled for in the model-building process by fitting a composite risk score. The coefficients from this model were used to give an equation for risk and the resultant risk score was included in each model to control for the effects of known risk factors. The three clinical variables which were recorded, namely grip strength, forearm rotation arc and wrist flexion/extension arc, were considered as possible prognostic variables. The final model was built using a backward stepwise approach. Factors significant at the 10% level or less were retained. The model assumptions were assessed graphically. All analyses were performed using the Stata 7.0 statistical software package (Stata Corporation, College Station, Texas).
Results
The final multiple regression model was controlled for risk score and contained the variable grip strength. Table II gives the regression coefficients and associated confidence intervals. As grip strength increases, the PRWE score decreases, i.e. improves. The adjusted R 2 was 0.43, suggesting that there may well be other factors which influence the PRWE score which have not been considered in this analysis. Neither the forearm rotation arc nor the wrist flexion/extension arc was a significant predictor of the PRWE score in the presence of grip strength.
Discussion
The most commonly used evaluation system is the modification by Gartland 5 compared the outcome of a group of patients after internal fixation of intra-articular fractures of the distal radius using both the modified Gartland and Werley system and the modified scoring system of Green and O'Brien which incorporates pain, function and objective clinical variables. The results were deemed to be good or excellent in 81% of patients using the system of Gartland and Werley, but only 56% had a good or excellent result when scored by the system of Green and O'Brien. Patient-rating scales are increasingly used in the evaluation of the outcome after treatment of fractures of the distal radius. The PRWE score 4, 8, 10 is a wrist outcome measurement tool based on the assessment of pain and ability to do activities of daily living and work. Previous studies have shown excellent test-retest reliability, validity and ability to detect significant differences over time 8 as well as a high level of responsiveness, i.e. ability to detect important clinical changes 4 of the PRWE score during recovery from injuries to the wrist. The latter study also showed that questionnaires which were more specific to the wrist, such as the PRWE score were more responsive in detecting clinical changes. However, the results of this study also showed that when compared with patient-rated scores for function of the wrist, objective clinical variables based on affected-to-unaffectedside ratios such as grip strength and range of movement appear to be more responsive, that is they are more sensitive at detecting clinical changes. 4 With recent focus on the evaluation of disability and handicap after injury 8 knowledge of the relative contribution of limitations in specific objective variables to the extent of disability of the wrist becomes of considerable significance. There are no previously published data on the association between specific objective clinical variables and the level of function of the wrist as assessed by modern patient-rating scales, although this information would be of significance when assessing new methods of treatment and validating current and future clinical outcome scoring systems. Moreover, it is possible that quantitatively similar limitations in clinical variables will have dissimilar effects on the level of disability of the wrist. This may be of significance when comparing the outcome of existing or new methods of treatment characterised by variations in the rate or extent of recovery of objective variables, for example, earlier or more complete recovery of the wrist flexion/extension arc than grip strength or forearm rotation arc, etc.
Our results show considerable differences in the extent to which limitations in specific objective clinical variables affect the level of disability of the wrist. Only grip strength, as the ratio of affected-to-unaffected-side and adjusted for hand dominance, was shown to be a significant predictor of the PRWE score. It appears to be a sensitive indicator of return of function of the wrist.
These results question the validity of traditional scoring systems for the wrist. For example, in the original system of Gartland and Werley 1 demerit points are given only for loss of dorsiflexion of more than 45° and grip strength was excluded from the total score. Although Sarmiento et al 2 recognised that grip strength is an important outcome variable and included it in their modified system, they believed that loss of grip strength is common even when the outcome is excellent. They assigned only one point for loss of grip strength of more than 40% which, for scoring purposes, they considered to be equivalent to loss of palmar flexion of 30°. Later, Lucas and Sachtjen 3 again excluded grip strength from their modification of the demerit point scoring system. Although there was no radiological or clinical evidence of ligamentous carpal injuries such as scapholunate dissociation in our study, the potential effect which these associated injuries may have on the clinical outcome of fractures of the distal radius would affect the results. Marked carpal instability associated with a tear of the scapholunate ligament has been reported in 30% of cases 11 and it is possible that injuries of individual ligaments can affect isolated clinical variables. Thus, scapholunate dissociation causes pain on flexion of the wrist but not on rotation.
Our results indicate that not all clinical variables related to the wrist reflect the level of overall function of the wrist to the same extent. This must be taken into account in the assessment of methods of treatment and the validation of clinical outcome scoring systems.
